It was reported that in the sympathetic nervous system, catecholamines, played an important role in regulation of amylase secretion and that the a-receptors were involved in this mechanism (1-3). The possibility that amylase secretion mediated by 8-receptors is intermediated by cyclic AMP has been indicated by Babad et al. (4) and other reports (5) . The present experiments were undertaken to clarify the effects of various hormones which stimulate adenyl cyclase activity on amylase secretion in some tissues from rabbit parotid glands.
Male rabbits (2 to 3.5 kg) were anaesthetized with urethane (1.5 g/kg). The superior cervical ganglion was removed and the parotid duct was cannulated with polyethylene tubing. The auriculotemporal nerve was electrically stimulated using platinum bipolar electrodes. The voltage (1.5-3 V) and frequency (6-10 Hz) were adjusted to maintain the salivary flow at 100 to 200 mg/min. Each drop of the saliva was counted and col lected separately to determine amylase activity and protein concentration (single drop analysis) (1, 2). Amylase activity and protein concentration were determined by the modi fication of Bernfeld's method (6) and by the method of Lowry et al. (7), respectively. Drugs used were serotonin creatinine sulfate, glucagon crystalline (Sigma), lysine-vasopressin Grade 1-s synthetic (Sigma), histamine dihydrochloride, adrenocorticotropic hormone (ACTH), propranolol hydrochloride. Drugs were administered i.v. Each result was obtained from 3 to 5 rabbits and the illustrated figure is an example from typical experi ments.
An i.v. injection of serotonin (30-10001pg/kg) caused increases in amylase activities and protein concentrations in the saliva induced by auriculotemporal nerve stimulation, but there was a decrease in salivary flow rate (Fig. 1) . The increases in amylase and pro tein secretion were proportional to the dose of serotonin administered (Table 1) • Amylase activity in each drop. Drug was injected i.v. at arrow. This time course of the serotonin effect on amylase and protein secretion is much the same as that of adrenaline or tyramine effect (8). The cardiac stimulatory effects of sero tonin are mediated by noradrenaline, mainly derived from sympathetic nerve endings (9). These increases were depressed to about 45% of control by pretreatment with propranolol (300 jig/kg i.v.) 5 min beforehand which abolished the responses to adrenaline (3). De spite a complete (9-adrenergic blockade, serotonin could still exert an increasing effect on amylase and protein secretion. From these results, it may be considered that the ac tion of serotonin in increasing of amylase and protein secretion is combined to a direct action and an indirect action mediated by noradrenaline. Berridge (10) demonstrated that cyclic AMP plays an important role in the ability of serotonin to control fluid secre tion by insect salivary glands.
An i.v. injection of glucagon (10 300 jig/kg) caused increases in amylase and protein secretion, but did not produce a constant or remarkable effect in salivary flow rate (Fig.  1) . The increases in amylase and protein secretion were proportional to the dose of glu cagon injected (Table 1 ). The increase in amylase and protein secretion revealed at 23 ~_ 4 (mean-S.E.M.) second and reached a maximum at 76±7 (mean I S.E.M.) second. This increase was depressed to approx. 20 to 25 that of control by pretreatment with pro pranolol (300 I.tg/kg i.v.). Glucagon have a stimulatory effect on catecholamine secretion from adrenal glands (11, 12). Despite a complete (/-adrenergic blockade, glucogon could to some extent exert an increasing effect on amylase and protein secretion. Glucagon may be considered as having direct action on amylase and protein secretion.
After the injection of vasopressin (30-300 mU/kg i.v.), remarkable decrease in salivary flow rate and increase in blood pressure were observed as well as decreases followed by increases in amylase and protein secretion (Fig. 1) . Vasopressin may interfer with amylase and protein secretion by causing vasoconstriction and consequently remarkable reduction of salivary flow rate. Significant responses in amylase and protein secretion were not observed following an i.v. injection of histamine (30-300/4g/kg i.v.) and of ACTH (1-10 U/kg i.v.), however the salivary flow rate did decrease. In all experiments, the change in amylase activities of the saliva was roughly parallel to that in protein concentrations.
From these experiments, it is clear that serotonin and glucagon caused increases in amylase secretion from rabbit parotid glands.
